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ABSTRACT 



Forty-two brain injured boys and 42 non brain 
Injured boys (aged 11-6 to 12-6) were tested to determine the effects 
of Increasing amounts of visual and auditory distraction on reading 
performance. The Stanford Achievement Reading Comprehension Test was 
administered with three degrees of distraction. The visual 
distraction consisted of either very few items per page, a normal 
amount of items, or pages with a superimposed jigsaw puzzle design; 
the auditory distraction was supplied by a tape recording of school 
sounds. Distractions did not affect the reading performance of either 
group, did not affect the brain injured any more than the normal, and 
there was no trend for comprehension to decrease concomitantly under 
combined increases of visual and auditor!/ distractions. The high dual 
distraction negatively affected the non brain injured group more than 
the brain injured group. The conclusion was that the basic 
assumptions of teaching materials and methodology for brain injured 
children should be reevaluated. (Author/JM) 
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EFFECTS OF VISUAL AND AUDITORY BACKGROUND ON READING 
ACHIEVEMENT TEST PERFORMANCE OF BRAIN- INJURED 
AND NON BRAIN- INJURED CHILDREN 



SUMMARY 

A survey of the literature dealing with brain- injured children in- 
dicates that one of the main characteristics of these children is a dis- 
turbance of visual-perceptual functions. A more specific disturbance 
is that of figure-ground differentiation, and the tendency for these 
children to be more influenced than non brain-injured children by ground 
properties. It was assumes that these visual perceptual difficulties as 
well as similar difficulties in the auditory functions would make them 
more susceptible to the distraction of extraneous visual and auditory 
stimuli unrelated to a given performance task. The purpose of this study 
was to investigate the effects of varying visual and auditory distraction 
on a reading achievement test, and to compare the effects of increasing 
amounts of these two types of distraction on the reading performance of 
brain- injured and non brain- injured children. 

Forty-two brain- injured children and forty-two non brain-injured 
children were selected from special education classes and regular sixth 
grade classes of fifteen public elementary schools in six independent 
school districts in the Houston (Texas) metropolitan area. All the sub- 
jects were boys between- the ages of 11 years, 6 months and 12 years, 6 
months, with I.Q.'s between 85 and 115 as determined by full scale scores 
of the Wechslei* Intelligence Scale for Children. The subjects were indi- 
vidually administered the Stanford Achievement Test (Reading Comprehension) 
under different combinations of three visual distraction conditions and 
three auditory distraction conditions according to a Complex Latin Square 
Design. It was hypothesized that although both brain- injured and non 
brain- injured groups would be adversely affected by increasing amounts 
of visual and/or auditory background distractions, the brain-injured group 
would be affected to a significantly greater degree than the non brain- 
injured group. The data was subjected to analysis of covariance. 

From analysis of the results, it was found that! (1) increased amounts 
of visual background distraction did not decrease the reading comprehension 
performance of the brain-injured and non brain- injured groups, separately 
or combined; (2) increased amounts of visual distraction did not af fect 
the brain- injured group to a greater degree than the non brain-injured group 
(3) increased amounts of auditory distraction did not decrease the read- 
ing comprehension performance of the brain- injured and the non brain- 
injured groups, separately or combined; (4) increased amounts of auditory 
distraction did not affect the brain-injured group to a greater degree 
than the non brain-injured group; (5) there was no^ general trend for read- 
ing comprehension to decrease concomitantly with combinations of increas- 
ing visual and auditory distraction for both groups, separately or com- 
bined. 



Although the effects of increasing auditory and/or visual distraction 
did not have any significant effects on the reading achievement test per- 
formance of either group, there was a significant difference in the overall 
performance of the two groups in favor of the non brain- injured. This 
difference was evident with and without holding the I.Q. factor constant. 

A significant aspect in analysing the effects of the interaction of several 
variables was the fact that significant interactions were found when the 
I.Q. factor was used as a covariate (when I.Q. was held constant statisti- 
cally) which would not have been evident had the I.Q. factor been disre- 
garded. Another interesting and unexpected result indicates that the maxi- 
mum distraction condition (the combined HIGH auditory distraction with HIGH 
visual distraction) negatively affected the non brain-injured group more 
than the brain- injured group. 

From the results of the study it is concluded that: (1) the auditory 

and/or visual distraction conditions did not adversely affect the reading 
performance of either group; (2) the results and conclusions of other 
studies investigating similar comparative performances without the I.Q. 
factor as a covariate should be questioned; (3) the assumptions on which 
teaching materials and methodology for brain- injured children are based, 
as well as the materials and methodology themselves, should be questioned. 

It is felt that although these findings and their implications may be gen- 
eralized to groups similar to the ones in the study, generalization to 
younger children is not warranted. Also, it must be kept in mind that these 
findings apply to a reading performance situation, not to a learning situa- 
tion. Whether the generalization to younger children is warranted, and 
whether the findings apply to learning situations as well is yet to be 
proven . 
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INTRODUCTION 



The role that perception plays in the classroom situation is con- 
sidered of paramount importance by most authorities. The term perception 
refers to the reception, interpretation, and integration of auditory, 
visual, tactual, and kinesthetic stimuli. A dysfunction in any one or 
combination of these areas may have negative, and perhaps detrimental, 
effects on the child’s adjustment to his environment, especially the tcr- 
mal learning situation. According to Cruickshank (6), Any varying egree 
of imperception in the visual, auditory, or kinesthetic areas will be a 
forerunner to a learning problem." 



Although all the senses are important in the acquisition of new know- 
ledge, the "average" child is forced early, perhaps too early, in his life 

to rely on one of these visual perception. This reliance predominantly 

on the visual area of perception is ultimately necessary, if not impera 
tive, in our modern world where knowledge is acquired vicariously, tnroug 
the printed word or symbol. The child who suffers visual impairment, 
whether optically or perceptually, will meet frustration or even failure. 
Getroan (11) points this out when he states: "The child may come to school 

and have a clean bill of health from the physician, eye specialist, and 

tologist, but still lacking in perception. If so, he is m trouble 

(School) is a world of abstracts a world of symbols: words, letters, 

numbers." Visu: 1 perceptual problems are often associated with cerebral 
impairment, and Werner (18) suggests that one of the basic difficulties 
in this area is the inability to form adequate figure-ground relation^mp^. 
Goldstein (12) goes even further and states that the perceptual figure- 
ground relationship reflects a basic principle of neural organization. 



The problem of perceptual disturbances is one that has been exten- 
sively studied, especially as it pertains to brain-injured children and 
adults. To many psychologists and educators working with exceptional 
children, the term "perceptual disturbance" has become almost synonymous 
with brain damage. This is probably due to the fact that there is con- 
tinuing clinical evidence that many brain-injured children exhibit per- 
ceptual problems. Any recent book or article, including the Texc-S^ uca 
tion Agency's Handbook and Curriculum Guide for teachers of brain- injure 
children (17), points out that one of the main characteristics of brain- 
injured children is impaired perceptual functions, which seem to be funda- 
mental to other behavioral characteristics attributed to these children. 
Fixation, distractibility, perseveration, and lability all seem to be 
directly related to figure-ground dysfunctions. The extent to which 
figure-ground relations affect academic achievement, and more specifically 
reading achievement, is yet to be determined conclusively. 



Purpose of the Study 

This study proposed to investigate the effects of varying degrees of 
visual and auditory background distractions on a reading performance task 
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It was assumed that the distractions would negatively affect the reading 
performance of both the brain- injured and non brain-injured groups, but 
it was hypothesized that the distractions would adversely affect the brain- 
injured subjects to a significantly greater degree than the non brain- 
injured subjects. Several investigations have clearly indicated that 
disturbed perceptual functions, and particularly figure-background dis- 
turbance, frequently accompany central nervous system impairment. Al- 
though studies have related figure-background disturbances to academic 
achievement, these have investigated the two factors separately and then 
correlated the results. No studies have investigated the effects of 
visual background distractions on the reading material itself with and 
without simultaneous auditory distractions. It was felt that this study 
would provide information that may help determine the extent, if any, to 
which various degrees of visual and/or auditory distractions affect the 
reading performance of brain- injured and non brain-injured children. 



Objectives 

The objectives of this study were: 

1. to compare the overall performance of the brain- injured with that 
of the non brain- injured group. 

2. to determine the effects of increasing amounts of visual back- 
ground distractions on reading test performance on brain- injured 
and non brain-injured children. 

3. to determine the effect of increasing amounts of auditory back- 
ground distractions on reading test performance on brain- injured 
and non brain-injured children. 

4. to determine the effect of increasing amounts of simultaneous 
visual and auditory background distraction on reading test per- 
formance on brain- injured and non brain- injured children. 

5. to compare the effects of visual and/or auditory background dis- 
traction by classification. 



Review of the Literature 



The work of Werner and Strauss and Lehtinen, based on Goldstein's 
studies of brain damaged soldiers and Veterans of World War I, seems to 
have started and given impetus to the research and investigations of per- 
ceptual dysfunctions in children. In their study of endogenous mentally 
retarded, brain- injured, and normal children, Werner and Strauss (18) 
found that the brain-injured subjects responded much more frequently to 
die background materials than to the objects in the foreground as compared 
to the other two groups. On responding to geometric figures of heavy 
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circular dots and smaller dots presented tachistoscopically for 1/2 second, 
52% of the brain- injured subjects responded to the background while only 
28% of the familials did so. And on constructing patterns on a marble 
board, similar to the one presented by the examiner, 84% of the brain- 
injured subjects responded to the background while only 15% of the endo- 
genous did so. 

Werner seems to stress more importance to the figure-ground aspects 
of visual perception than Strauss. To him, "The figure-ground syndrome 
does not imply impairment of a unitary function..." It is concerned with 
a "psychobiologically fundamental performance that may be impaired because 
of a number of factors. . .which may appear antagonistic and yet be mani- 
festations of the same syndrome." He makes this conclusion from a review 
of nine studies of normal, endogenous, and exogenous children matched for 
mental age. According to Werner, the study demonstrates that brain- injured 
children are more susceptible to interference from background stimuli than 
the other groups. Also, figure-ground disturbances are demonstrated in 
memory and conceptual thought as well as perception. 

Strauss and Lehtinen (16), in their classical volume. The Psychology 
and Education of the Brain- Injured Child , Vol . 1^. , v/hich describes their 
work and investigations of brain-injured children in clinical and educa- 
tional settings over a period of 20 years, conclude among other things 
that those children demonstrated "certain foreground-background visual 
perceptual disturbances which hindered the learning process .. .and a 
characteristic perceptual-motor syndrome concerned with the auditory, 
tactual, and visual fields." They point out, however, that "with certain 
exceptions, there does not exist at this moment a pattern or type of re- 
sponse characteristic and specific for the brain-injured defective child 
on standardized tests of intelligence, academic achievement, and visual- 
motor performance..." The same situation seems to persist today. 

Following the work of Werner and Strauss and Lehtinen, Dolphin and 
Cruickshank (8) conducted a study xdiich supported the earlier conclusions . 
They studied 30 cerebral palsied and 30 physically normal children matched 
individually by pairs. In response to tachistoscopically presented cards 
for .2 second, the preponderance of responses from the cerebral palsied 
group were those involving background. The normal children produced 48% 
figure responses in contrast to the CP group which produced less than 1% 
of such responses. On a similar task the inability of the CP group to 
select the original figure (multiple choice) regardless of the background 
was apparent at the .01 level of significance between the two groups. 

They hypothesized that the performance and the end result of the attempts 
was due to: (1) "dissociation or difficulty in relating parts to a total 

figuration," and (2) "the presence in the testing situation and in certain 
test items themselves of a multiplicity of extraneous stimuli only slightly 
related to the specific task." 
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In a later study, however, Cruickshank, Bice, and Wallen (5) seem to 
refute all earlier findings, presumably due to better expeTmental de- ^ 
sign and control of variables. The investigation studied 211 spastic- type 
CP children, 114 athetoid-type CP children, and 11C physically normal 
children, all with C.A. 6 to 16, i.Q. above 75, and a minimum M.A. of 60 
The tests used to determine the influence of background upon the responses 
of the subjects included: Cl) Tactual Motor Test, (2) Marble Board lesc, 

(3) SVFET, (4) Maze Test, and (5) Disc Tests, I and II. The authors ex- 
cluded that the notion of a general perceptual impairment was not S ?PP°^ • 
They found that by partialing out the variable, chronological age yielded 
generally lower, nonsignificant, correlation coefficients. 

Gallagher (10) found similar results in a comparison of brain- injured 
and non brain-injured mentally retarded children. In his study of 48 in- 
stitutionalized MR subjects (C.A. 6-9 to 41-5» I.Q. 35 to 76), sign* ^ 
differences between brain-injured and familial groups were not obtfi ne . 
any of the measures of perceptual ability. He found wide variability m 
the brain-injured group, some doing very well, others very poorly, A 
though the brain- injured group was inferior to the familials on visual -orm 
tracing, the findings of the study indicate that not all brain-injured 
children are characterized by perceptual disturbances or other behavior 

disorders . 



Noting that difficulty of the task and reproductive skill could be 
variables in defining the problem, Jones (12) found that accuracy in visual 
reproductive skill is a function of mental age. In his study of 40 no™;* 1 
children, 40 familial retardates, and 40 brain- injured retardates (a o 
equivalent M.A. 5 through 9) reproducing geometric figures under visual 
and auditory distraction, Jones found that normal children are more ac- 
curate than the mentally retarded when equated for mental age The fami- 
lials showed greater reproductive skill than the brain- injured, u on y 
on difficult tasks. He also found that although the familial performance 
level was significantly reduced with distraction, the normal and bTaxn- 
iniured children showed no significant variation in performance with dis- 
traction. The effect of distraction was not significantly related to men- 
tal age of development. 



Cruse's study (7), although not directly comparable, seems to con- 
tradict Jones' in regard to the effects of distraction upon the perfor- 
mance of brain-injured and familial retarded children. In his st ud y 0± 

24 brain-injured MR and 24 non brain- injured MR (C.A. 14, M.A. 6), no 
differences were found when the two groups were compared on a visual re- 
action experiment under distraction and non-distraction conditions . How- 
ever, when the brain-injured group was subdivided into two groups, one 
determinate and known etiology and the other with indeterminate e 10 ogy, 
the former had significantly longer mean reaction times. But he adds a 
although brain-injured children with known etiology appear to be more dis- 
tractible than either familial retardates and children with indetermina e 
etiology, there seems to be little difference in their ability to benefit 
from minimization of environmental distractions. The findings tend to con- 
firm those of Gallagher, 
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Considering Cruse’s distraction conditions as distal distraction. 
Canter's (4) study of proximal distraction resulted in similar findings 
with brain- injured and non brain-injured psychiatric patients. The re- 
sults of his study showed that the brain-injured subjects showed decre- 
ments in Bender performance under Background Interference Procedure com- 
pared to standard conditions, whereas little or no change was shown by 
the other patients. The BIP technique consisted of different intensity 
lines in jigsaw pattern. To Canter, the results suggest that the BIP is 
highly sensitive to the effects of brain damage. 

In a more recent investigation of children with perceptual problems, 
Ayers (1) studied 100 children with suspected perceptual -motor dysfunction 
and 60 normal subjects (matched M.a., sex, I.Q.). Applying the R-technique 
factor analysis to 35 test scores plus age after a battery of tests indi- 
vidually given, the results yielded five major factors from the dysfunction 

group: (1) apraxia, (2) perceptual dysfunction form and position in two 

dimensional space, (3) tactile defensiveness, (4) deficit of integration of 

function of two sides of the body, and (5) perceptual dysfunction visual 

figure-background discrimination. She concluded that since these factors 
did not appear in the factor matrix of the control group, it appeared that 
these factors were not due to normal development processes but were the 
result of unyielding perceptual-motor deficits. 

In relating visual perceptual problems to academic and reading achieve- 
ment Kass’ (14) study of 21 children with severe reading disability (C.A. 

7-0 to 9-11, normal I.Q., in grades 2,3,4) revealed through scores on the 
ITPA that these children were poorer than the normal in: (1) Visual-Motor 

Sequential (reproducing a series of visual symbols) — integration level; 

(2) Visual Automatic (predicting a whole from a part — integration level; 

(3) Memory- for- Designs (manually representing a visual image) — integra- 
tional level; and (4) perceptual Speed (visually comparing detailed figures 
rapidly) — integrational level. These results were corroborated in part 
by Justison’s (13) study of 398 third grade pupils in Montgomery County, 
Maryland. In correlating scores of the California Mental Maturity and 
Achievement tests with portions of the Bender and Ellis visual-motor tests, 
the results showed positive correlations between copying ability as a mea- 
sure of form perception and the separate tests of achievement in reading, 
arithmetic, as well as mental maturity. 

The importance of the influence of the age and developmental factors 
is supported by Feldman (9) . In her study of 95 children at each level 
from kindergarten through grade 5, in which they were measured on intelli- 
gence, three visual perception tests, and two reading tests, the scores 
measuring general visual perception showed development with age. Reading 
skills showed a positive relation to general visual perception and form 
sequence and orientation scores, thus linking them with the visual per- 
ception scores and intelligence in their common factor variance. Accord- 
ing to Feldman, the study supports the specificity of visual perception 
skills in relation to reading. The results suggest that lack of synchroni- 
zation of visual perception and required reading skills might impede school 
achievement . 




7 



Although the groups used were different, Nealy’s study (15) of the 
relationship of figure-background difficulty and school achievement in^ 
cerebral palsied children seems to contradict Feldman’s results. In hj.^ 
study of 52 cerebral palsied subjects (C.A. 10-16, l.Q. 80-135) Neaxy 
found that brain- injured children do, as a group, have more difficulty in 
differentiating figure from ground, both tactually and visually. However * 
the results showed little evidence of over-all figure-ground difficulty 
which may be predictive of reading and arithmetic achievement type items. 
Like many other studies, the sample of CP children were educationally re- 
tarded. He concluded, however, that there is no evidence to indicate that 
the educational achievement present was directly related to difficulty in 
differentiating figure from ground. 

In summary, although most of the studies reveal that many brain in- 
juried children have difficulty differentiating figure from ground in the 
various perceptual areas, there are some that seem to contradict this. 
Conflicting results and conclusions, however, seem to stem from differences 
in type of subjects studied, experimental design, types of measuring in- 
struments, and functions measured. Few studies are directly comparable. 
Specific factors that seem to influence the findings are mental age, chron- 
ological age, and difficulty of the tasks presented to the subjects. In- 
vestigations relating visual-perceptual dysfunctions, and more specifically 
figure-ground difficulties, to reading achievement are also equivocal in 
their conclusions. Although children with reading disabilities do tend 
to show greater visual -perceptual problems, there seems to be no evidence 
that educational and reading achievement is directly related to difficulty 
in differentiating figure from ground. However, all the studies have re- 
lated the various areas of visual-perceptual dysfunctions to products of 
learning, and not to the conditions of the actual performance. 



Hypotheses 

It was hypothesized that: 

H-. - Increased amount of visual background distraction (V-M and V-H) 

a would decrease the reading comprehension scores of both brain- 
injured and non brain-injured groups. 

H lh " T ^ e increased amount of visual background distraction would af- 
fect the brain-injured group to a greater degree than the non 
brain- injured group reading comprehension scores would be sig- 

nificantly lower for the brain- injured group than for the non 
brain- injured group under similar increasing amounts of visual 
background distraction. 

H2 a - Increased amount of auditory distraction (A-M and A-H) would de- 
crease the reading comprehension scores pf both brain- injured 
and non brain-injured groups. 
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-ft 



H 



2b 



H 3 a 



H 3b " 



The increased amount of auditory distraction would affect the 
.... j i - n a (jrpater de°ree than the non brain 

SS-EE-5S r°eadiS comprehension scores would be sig- 
nificantly lower for the brain-injured group than for the non 
brain-injured group under similar increasing amounts of auditory 

distraction. 

The increased amounts of simultaneous visual and auditory dis- 
traction would negatively affect both the brain-injured and 
non brain-injured groups — the reading comprehension scores 
would be significantly lower for both groups. 

The increased amounts of simultaneous visual and auditory dis- 
traction would negatively affect the brain-mjured g o p 
greater degree than the non brain- injured group— the readi g 
comprehension scores would be significantly xower for the 
brain-injured group than for the non brain injure g P* 

Although the reading comprehension scores were expected to be lower 
under all three visual (V-L, V-M, and V-H) and/or auditory (A-L A M, and_ 
A-Hl background distraction conditions for the brain injured g up, 
hypothesized^hat increased visual and/or auditory distraction would^e- 
«?nlt in significantly lower scores for the bram-mjured group t 
the non brfin-injured group. Accordingly, minimum differences “ 8*^ 
scores would result under minimal distraction conditions (V , J 
maximum differences in group scores would result under maximum i 

tion conditions (V-H, A-H) . 

The null hypothesis statistical technique was employed by means of 
analysis of covSriance with the Complex Latin Square Design (Lindquist, 1953) 
The !o 5 level of confidence would denote statistical significance. 



PROCEDURE 

The Stanford Achievement Reading Comprehension Tests, Intermediate 
t W X and Y (with the format changes called for in the experimental 

S -re atoistSed individually to the subjects in small rooms cleared 
of an unnecessary visual and auditory distractions within the school build 
inv After each subject was seated, the test instructions were^read ac 
cording to the SAT Manual of Instructions. Upon g ^^ g b g h ® n ^ h g a sub j ec t 
structions for each subtest, the examiner sat dire 1 Three 

unufihe test time was up or until the subject completed the test. Three 

ciVh tpcfQ T30 minutes each) were administered to each subjec . 
tal design. The regular time limit for each of the subtes 
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The figure below is a pictorial representation of the experimental 
design followed in testing the subjects (and for analysis of the data). 

EXPERIMENTAL DESIGN 

for Testing Subjects and Analysis op Data 




fieur-e 1 

J 



Variables 



Visual Background (V-L Low background distraction; V-M Medium back- 

ground distraction; V-M — High background distraction) 

I. V-L test items per page included approximately one-fourth of the 
total page. 

II. V-M test items and format on each page were the same as the ori- 
ginal (standard SAT) . 

V-H test items and format on each page were the same as the ori- 
ginal, but with light green jigsaw puzzle design as background. 



III. 



Auditory Background 



I. A-L no extraneous sounds (silence) 

XI. A-M simulated (taped) low typical classroom sounds decibels. 

45 to 55. 

III. A-H simulated (taped) louder typical classroom sounds (same as 
in II) — decibels: 55 to 65. 

The forty- two (42) brain- injured subjects were randomly assigned to 
three groups, I, II, and III, and were administered the Stanford Achieve- 
ment Test (Reading Comprehension) under the experimental conditions in- 
dicated in Figure 1. The groups were administered the achievement tests 
in the following order: 

Group I 1st: A-H, V-L; 2nd: A-M, V-M; 3rd: A-L, V-H. 

Group II 1st: A-M, V-H; 2nd: A-L, V-L; 3rd: A-H, V-M. 

Group III 1st: A-L, V-M; 2nd: A-H, V-H; 3rd: A-M, V-L. 

All three groups were given Form W (of the SAT) first. Form X second,^ 
and Form Y last. All subjects were given all three tests at one sitting 
with a three minute rest between the second and third test. 

The group of 42 non brain-injured subjects were administered the same 
tests following the same procedure outlined for the brain- injured group. 



Subjects 

The testing sample included 84 subjects (all boys), 42 taken from the 
upper elementary special classes for the minimally brain-injured, and the 
other 42 taken from the regular sixth grade classes. All the subjects 
were taken from the public schools. The following criteria was used in 
selecting the subjects included in the final experimental testing. 

1. All subjects scored within the normal range of intelligence 
(85 to 115 I.Q.) as measured by the Full Scale Score of the 
Wechsler Intelligence Scale for Children. All WISC*s were ad- 
ministered within one year prior to the experimental testing 
situation. 

2. All subjects had a chronological age of between 11-6 and 12-6 
at the time of testing. 

3. None of the subjects had physical or sensory handicaps that 
would have prohibited normal use of the testing materials. 

4. All the brain- injured subjects had been in a special class for 
a minimum of two (2) years. 
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Selection Procedure 



The subjects were selected from fifteen elementary and junior high 
schools in six independent school districts in the Houston (Texas) metro- 
politan area. The preliminary selection was conducted in the following 
manner: A total of one hundred thirty- two subjects with chronological 

ages between 11 years, 6 months and 12 years, 6 months, at the time of 
testing, was administered the Wechsler Intelligence Scale for Children 
for classification purposes. 

All the brain-injured subjects in the special class or classes at 
each participating school were administered the WISC. All those scoring 
within the normal range of intelligence (85 to 115 I.Q.) were included 
in the experimental study. Once the number of brain-injured subjects 
meeting the criteria in a particular school was determined, an approxi- 
mately equal number of non brain- injured subjects was also selected from 
the school. This was done by randomly selecting a regular sixth grade 
class from a list of all sixth grade classes in that school. The re- 
searcher then made a list of all the boys meeting the age criteris in 
that class (obtained from the school f s permanent records). An appropriate 
number of subjects was randomly selected from the list and given WISC f s. 
Only those scoring within the I.Q. range of 85 to 115 I.Q. were included 
in the final experimental testing. 



Materials 



• Testing materials included three forms (W, X, Y) of the Stanford 
Achievement Test (Paragraph Meaning), Intermediate I, for grade 4 to the 
middle of grade 5. All three forms of the test were reproduced by photo- 
copying and put. together as three separate tests . Since they were photo- 
copies, the items were exactly the same as in the original tests. The 
format changes to meet the three visual distraction conditions in the 
experimental design included the following: 

1. LOW DISTRACTION: Bach of the three forms was printed so that 

the number of test items on each page included approximately 
one-fourth of the total page. This was done by cutting items 
from the original test and' pasting enough items in the center 
of a blank sheet so as to include one-fourth of the page. 

2. MEDIUM DISTRACTION: Each of the three forms was reproduced by 

photocopying in exactly the same format as the standard test. 

3. HIGH DISTRACTION: Each of the three forms was reproduced by 

the same manner as was done for MEDIUM DISTRACTION except that 
it was printed on sheets completely covered by a jigsaw puzzle 
design in light green lines. In other words, the standard test 
format was superimposed on a light green jigsaw puzzle design.. 
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A tape recorder with a thirty-minute tape of recordings of classroom 
and school sounds was used for the auditory distraction conditions. The 
sounds were recorded: (1) in an actual elementary classroom during an 

arts and crafts period and a geography class period, (2) during a recess 
and physical education period, (3) in the school cafeteria during a lunch 
period, and (4) in the hall as the children returned to the classrooms 
from lunch. All the different sounds were edited and spliced so as to 
form a continuous thirty -minute tape. The thirty -minute tape was then 
transferred to another tape and adjusted, by means of a sound level meter, 
so that approximately ninety-five percent (95%) of the sounds varied be- 
tween 45 and 55 decibels (at a distance of seven feet). This last tape, 
the master tape, was then played back and the tape recorder calibrated so 
that the volume could be preset to one spot on the dial at 45 to 55 db 
(at seven feet) and to another spot at 55 to 65 db. In other words, the 
same master tape could be played at two volume levels, 45 to 55 decibels 
and 55 to 65 decibels, by merely changing the volume knob from one pre- 
calibrated spot to another. These two volume levels were used as the 
MEDIUM and the HIGH auditory distraction conditions. During the LOW audi- 
tory distraction condition the tape recorder was turned off. 

Since three examiners were necessary to administer all the experi- 
mental tests within the time period available, two additional tapes were 
reproduced from the master tape, and two other tape recorders were cali- 
brated so that the sound levels for the MEDIUM and HIGH auditory conditons 
were exactly the same for all three tape recorders used. Spot checks were 
made with the sound level meter during the experimental conditions so as 
to insurance that the MEDIUM and HIGH volume ranges were within the original 
caliabrations . 



RESULTS 

The data were subjected to analysis of covariance, employing the 
Complex Latin Square Design (Lindquist, 1953) as outlined earlier in the 
PROCEDURE and represented pictorially in Figure 1. A summary of the re- 
sults is presented in Table 1. 

From the analysis of the results it can be concluded that: 

1. Since the correlation (r=0.4957) between the reading achievement 
test scores and the I.Q. scores was significant, analysis of covariance 
was performed on all between-groups analyses. 

2. The overall reading achievement test performance of the two groups 
(brain- injured and non brain- injured) was significantly different in favor 
of the non brain-injured, with or without consideration of I.Q. 

3. The interactive effect of the auditory distractions and the vis- 
ual distractions (the order of presentation of the various combinations 
of auditory and visual conditions), between subjects, caused significant 
differences on test performance. 
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4. The interaction of auditory distractions, visual distractions, 
and group membership, between subjects, caused significant differences 
on test performance. 

5. The effects on test performance of increasing auditory distrac- 
tion were not significant for both groups combined. 

6. The effects on test performance of increasing visual distraction 
were not significant for both groups combined. 

7. The interaction of auditory distraction conditions and visual 
distraction conditions, within subjects (between mean scores of the three 
tests taken by the same subjects), was significant. 

8. The interaction of auditory distraction and group membership, 
within subjects, did not cause any significant effects on test performance. 

9. The interaction of visual distraction and group membership, with- 
in subjects, did not cause any significant effects on test performance. 

10. The interaction of auditory distraction, visual distraction, 
and group membership, within subjects, was n ot significant. 

According to the analysis of the data there was a significant dif- 
ference between the overall performance of the two groups studied, i.e., 
the non brain- injured group (Non-BI) obtained significantly higher scores 
on the reading achievement tests than the brain-injured group (BI) . The 
difference between the two groups remained significant when they were 
compared both with and without regard to I.Q. However, there were other 
comparative effects that did change when the I.Q. f s were taken into ac- 
count. The interactive effect of the auditory and visual conditions as 
well as the interactive effect of the auditory conditions, the visual con- 
ditions, and group membership (BI and Non-BI) on test performance were not 
significant when I.Q. scores were not taken into account. But when I.Q. 
was held constant, both of these sets of interactions were significant. 

In other words, when I.Q.’s for both groups were "equalized" statistically, 
significant differences became evident which would not have been evident 
had I.Q.’s not been taken into account in canparing test performances. 

The effects of the auditory conditions were not significant for both 
classification groups combined. This means that increasing auditory dis- 
traction had no significant effect on the achievement test performance, 
i.e., increasing the amount of auditory distraction during test performance 
did not bring about significantly lower (or higher) reading achievement 
test scores (when both the BI and the Non-BI subjects were taken as one 
group). The same applied to the visual conditions. When both groups were 
combined, the increasing amounts of visual distraction did not have any 
significant effect on the subjects’ reading achievement test performance. 
Similarly, the interaction of the auditory conditions and group membership 
was not significant, indicating that the effects of the amounts of varying 
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auditory distraction by groups did not differ significantly. The effects 
of the interaction of the visual conditions and group membership were also 
found to be not significant, indicating that the increasing amounts of 
visual distraction by groups did not significantly affect the performance 
on the reading achievement tests either. In other words, the increasing 
amounts of auditory or visual distraction did not have any significant 
effects on the achievement test performance of the brain-injured subjects 
or on the non brain- injured subjects, and, therefore, no significant' dif- 
ferences between the two groups relative to either of the two types of 
distracting conditions. 

The interaction of the auditory conditions and the visual conditions 
(with both BI and Non-BI groups combined) was significant. This means 
that when the performance scores of the three testing combinations of 
auditory and visual conditions for each of the sub-groups (I, II and III) 
were compared with the other two sub-groups, significant differences were 
evident. That is, although neither the varying auditory conditions nor the 
varying visual conditions (taken separately) had any significant effect 
on the subjects’ performance of the reading achievement tests, the inter- 
active effects of the auditory conditions and the visual conditions were 
significant. (But not with increasing negative effects with increasing 
amounts of distraction, as might be expected.) The interaction of the 
auditory and visual conditions merely indicates that significant differ- 
ences in test performance were found under different combinations (dif- 
ferent cells in the matrix) of the auditory and visual conditions. 

The interaction of the auditory conditions, the visual conditions, 
and group membership (BI and Non-BI), between subjects, was significant. 
("Between subjects" in this design means "between orders - I, II, III.") 
This interaction indicates that there was a significant difference in the 
patterns of the mean scores for the three orders of the brain-injured 
group and the patterns of the three orders of the non brain-injured group. 
This can be observed in Figure 2. However, the interaction of the auditory 
conditions, visual conditions, and group membership, within subjects, was 
not signiricant. ("Within subjects" in this design means "within the same 
order" because rhe subjects in all three combinations of conditions in 
any one order were the same.) This interaction indicates that there was 
no significant difference in the patterns of the three mean scores in the 
brain- injured group and those within each of the three orders in the non 
brain- injured group. This can be observed in Figure 3. In other words, 
there was a significant difference in the patterns of test scores by class- 
ification groups (BI, Non-BI) when taken by the order or sequence of test- 
ing conditions (Figure 2), but there was no significant difference in the 
patterns of test scores by classification groups when taken by subgroups 
(Figure 3) . 




16 
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Comparison of Ach . Test Score Means by Order of Tests 




GROUP 
Figure Z 



Comparison of Ach . Test Score Means by Groups 
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DISCUSSION AND CONCLUSIONS 



On the basis of the analysis of the data: 

H^ a - The first research hypothesis was not accepted . The increased 
amount of visual background distraction did not decrease the reading com- 
prehension scores of the brain- injured and the non brain-injured groups, 
separately or combined. 

H-,^ - The second research hypothesis was not accepted . Since the 
increasing amounts of visual distraction did not significantly affect the 
performance (reading comprehension scores) of either group, it can be 
concluded that the increased amount of visual distraction did not affect 
the brain- injured group to a greater degree than the non brain-injured 
group . 

^2a “ Tne third research hypothesis was not accepted . The increased 
amount of auditory distraction did not decrease the reading comprehension 
scores of the brain-injured and the non brain-injured groups separately 
or combined. 

Hzb - The fourth research hypothesis was not accepted . Since the 
increasing amounts of auditory distraction did not significantly affect 
the reading comprehension scores of either group, it can be concluded that 
the increased amount of auditory distraction did not affect the brain- 
injured group to a greater degree than the non brain-injured group. 

- The fifth research hypothesis (as stated) could not be accepted 
or rejected on the basis of the statistical technique for the experimental 
design employed. The analysis of the data indicates that there was a sig- 
nificant interaction of the visual conditions and the auditory conditions, 
but not necessarily with a decrease in reading comprehenshion test scores 
as a function of increasing distraction. (However, it is apparent from 
visual inspection of Tables 1 and 4 that there was no general trend for 
reading comprehension test scores to decrease concomitantly with combina- 
tions of increasing visual and auditory distraction.) 

H 3 b - The sixth research hypothesis (as stated) could not be accepted 
or rejected for the same reason given for the fifth hypothesis. (However, 
it is apparent from visual inspection of Tables 1 and 4 that there were no 
general trends for the reading comprehension test scores to decrease con- 
comitantly with combinations of increasing visual and auditory distractions 
for the brain-injured and the non brain-injured groups, separately or corn- 
bin ed. Hence, it is apparent that the increased amounts of simultaneous 
visual and auditory distraction did not negatively affect the brain-injured 
group to a greater degree than the non brain-injured group.) 
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It is apparent from the results of this study that none of the re- 
search hypotheses was supported. Neither the visual distraction conditions 
nor the auditory distraction conditions had significant effects on the read- 
ing achievement test performance of the brain-injured or the non brain- 
injured groups. This seems to be contrary to what would be expected, es- 
pecially of the brain- injured group. Although the interaction of the visual 
and auditory distraction conditions was found to be significant (within 
and between subjects), indicating that the combined effects of both types 
of distraction did affect test performance, it is apparent from Figure 4 
and Table 3 that increasing amounts of simultaneous visual and auditory 
distraction did not bring about concomitantly lower performance scores. 

This is also contrary to what would be expected. The significant inter- 
action of the auditory and visual conditions apparently is attributable 
to the fact that the performance scores were consistently higher on the 
first test given to all the subjects (BI and Non-BI) than on the second 
or third test, regardless of the combined distraction conditions under 
which the tests were taken. 

The fact that the reading performance scores were consistently higher 
on the first test for all three sub-groups (I, II, and III) in both classi- 
fication groups (BI and Non-BI) indicates that: (1) the subjects were 

"fresh" and possibly eager to participate during the first testing situa- 
tion, and that this "freshness" wore off or they became fatigued as they 
approached the second and third test, or (2) the first test. Form W of the 
SAT, was easier than the other two tests. Forms X and Y. The first alter- 
native seems to be the least plausible since it would have been expected 
for the subjects* performance to have been lower on the third test (after 
one hour of continuous work on the first two tests) than on the second 
test. Yet, the mean performances scores (Table 3 and Figure 3) do not 
indicate this. 

Regardless of the cause or causes for the better performance on the 
first test, visual inspection of the mean scores by order of tests on 
Table 3 and Figure 2 points to another consideration in regard to another 
assumption commonly found in the literature about a "characteristic" of 
brain- injured children. It is commonly stated that these children exhibit 
a short attention span, possibly related to their distractibility, which 
interferes with their academic performance. This assumption was not sup- 
ported by the findings of this study. The short attention span should have 
been evident in their performance by progressively lower scores on the 
second and third test. This was not found in the results. The difference 
in mean scores between the first and second test cannot be attributed to 
this factor since the non brain-injured group's performance showed the 
same difference. 

Another factor that apparently accounts for the significant inter- 
action of the two types of distraction conditions is the comparatively 
lower mean performance scores of the non brain-injured group on the second 
test of sub-group III (taken under the HIGH visual and HIGH auditory con- 
ditions) and on the third test for sub-group I (taken under the HIGH visual 
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and LOW auditory conditions) . This factor seems to be one of the more dis- 
concerting and unexpected of the results of the study since it indicates 
that the maximum visual distraction conditions (under HIGH and LOW auditory 
distraction) negatively affected the non brain-injured group's performance 
more than it affected the brain-injured group, when compared to their own 
classification group's performance under the other conditions (see Table 
2 and Figure 4) . This fact seems to be contradictory to the fact that no 
significant differences in test performance were found with increasing 
visual distraction conditions in the non brain- injured group. The apparent 
discrepancy can be accounted for by noting that the mean performance score 
on the first test for sub-group I (under HIGH visual and MEDIUM auditory 
distraction) was the highest for the non brain- injured group, thus raising 
the mean performance score for the three HIGH visual distraction conditions . 

The inclusion in this study of the I.Q. score as a covariate seems 
to have been a crucial factor. Interactions which were found to be sig- 
nificant would not have been evident without "equalizing" the I.Q. factor 
for both classification groups. This fact raises questions about the 
validity of the interpretation of the results of other studies comparing 
the performances of different groups (mentally retarded, brain-injured, 
cerebral palsied, normal, etc.) without employing the I.Q. factor as a co- 
\ariate. It is apparent that comparing the performance of two or more 
groups of different I.Q. levels, or even the comparison of performance of 
different indiv iduals within a group, without the I.Q. factor in the actual 
manipulations of the comparisons (rather than merely stating the mean I.Q. 
differences after the comparisons are made) can lead to misleading or 
completely erroneous conclusions. The importance of this consideration 
is clearly brought out in this study by the fact that the interaction of 
the auditory c editions, visual conditions and group membership within 
subjects (where the I.Q. could not be taken into account since it con- 
sidered the comparative performance of individuals with themselves) was 
not significant; and the fact that the interaction of these three variables 
between subjects was not significant when the I.Q. factor was not taken 
into account. But this same interaction between subjects was found to be 
significant when I.Q. was taken into account. 

Most studies comparing the performance of brain-injured children in 
academic and other nonacademic tasks with that of non brain- injured children 
indicate that there is a tendency for the brain-injured group to show a 
greater variability in distribution of scores than the non brairt-injured. 
Visual inspection of the distribution of scores in this study (see Figures 
5 and 6) indicates that the variability of performance found in other 
studies is supported by the results of this investigation. The comparative 
wider distribution of performance scores of the brain-injured group was 
more evident when compared in terms of subgroups and order of tests (Figure 
5) than when all scores for each group were compared (Figure 6) . 



Comparison of Achievement Test Score Means 
of Auditory Conditions and Visual Conditions (by Classification) 
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The results of this study also raise questions about the teaching 
methodology espoused by many educators who work with brain-injured children 
in this age range. Much of the literature on teaching the brain-injured 
states or implies that these children are very distractible and hyper- 
sensitive to auditory and visual distraction, and that this condition 
greatly impedes their academic performance. In order to counteract this, 
much time and energy is spent on teaching materials and methodology which 
reduce the amount of auditory and visual distraction. The results of this 
study would indicate that questions should be raised regarding the validity 
of the assumptions upon which these efforts are based, as well as the use- 
fulness of the materials and teaching methodologies based on these assump- 
tions . 

It must be pointed out, however, that the conclusions from the results 
of this study should not be interpreted to apply to all brain- injured or 
non brain- injured children. Although the size of the sample of the study 
and the variables controlled would warrant some generalization as to the 
applicability of the findings to upper elementary grade children, to im- 
ply that these findings would apply to children in the primary grades 
would not be warranted. As a matter of fact, it would be assumed that should 
such a study similar to this one be conducted with children in the primary 
grades very different results would ensue. But that is a hypothesis yet 
to be proven. 
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